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(57) Abstract 

A seating unit (A), such as a sofa, chair or love seat With a movable seat secdoii includes a mam fraiiie ( 1 0) arranged for support of 
a back rest (54) in fixed relation thereto and a seat frame (40) for supporting a seat. Support tracks (60^ 

from the main frame, The seat frame can bp moved from a fetmcted position to an extended position In relation to the main frame. A 
|? ck,r, 8 :**?kc <82, Sd^secures^the seat frame in relation to the main frame i^ 

the extended position. Several different seat frame ewbo^imente are disclosed. In addition; a unique cable-based actuation assembly (1 10) 
is described. ... . 
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CROSS REFERENCE T RELATED APgLICA^fdN 
This application claims priority from U.S. 
application Serial No. 08/708,406 filed September 4, 
1996 entitled * Seating Unit With Movable Seat." 

5 FIELD OF THE INVENTION 

This invention pertains to furniture- ": More 
particularly, the invention pertains to a seating 
system, such as a couch, sofa, love . seat or chair 
having a movable seat section.. 

10 BACKGROUND OF THE INVENTION 

Convertibie seat bed units of various constructions 
and useable both for seating and sleeping are well known 
. . : in.;;the ; -;.art . In many of these , a f lexible bed platform 
is held in a curved condition in a sofa portion of the 
15 seat bed unit. Once the seat cushions are removed, the 

bed platform can be slid out of the sofa portion and is 
straightened out . Convertible sofa-bed units are also 
known in which a rigid seat support frame is mounted on 
a main frame for movement of the seat between a rearward 
20 seating position — in which a rear edge of the seat is 

located under a back rest --and a forward sleeping 
position, in which the rear edge of the seat is located 
forwardly of the backrest and is raised to level the 
bed. A typical patent disclosing such an embodiment is 
25 the Quakenbush 3,816,860 patent. Another such sofa-bed 

unit is disclosied in the Fox: 3 , 005, 997 patent. 

In the known art as exemplified by these two 
patents # the angle a t wh ic h the seat frame -is: o* i en ted 
in relation to a horizontal plane parallel to the floor 
:3Q ::-\^hB^Gs:: as ' ;.; ;fc hie • seat • • frame . - is moved from its seating 
■..■..position to its sleeping position. in the ' seating 
position, the seat frame is disposed at an acute angle 



to a horizontal plane 



In the sleeping position, the 
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^ eat "M*$? ^^^f^^PP^.^: • ^Hje horizontal - plane : . The> ; 

: fe because it is des i r ab 1£ > l 

when the seat frame is used for sleeping, to have the 
seat frame be parallel to the floor surface, and hence 
the horizontal plane, so that a person sleeping on the 
seat frame of the sofa-bed does not roll off the seat 
frame or roll into the backrest of the sofa, In 

; contra^ it is desirable 

to position the seat frame at an acute angle to the 
horizontal so that a seated person does not slide off 
tha "sofa-; To this end, the - seat frame is normally 
tilted in relation to a horizontal plane by 
approximately lo to 3o or so. 

One of the problems with convention couches and 

: 3 :^P:: ; is that .' f or: a person with long: legs , the seat 

portion of the couch or chair is usually not long enough 
to support ail Qf the thigh 

backs of the knees are supported by the seat cushions. 
If the known sofa-bed units disclosed in the Quakenbush 
f 860 patent and the Fox '997 patents were to have their 
seat frames moved forward, this would accommodate the 
legs of longer persons. However, the orientation of the 
seat frames would be changed from an acute angle to the 
horizontal --which i s de sirable when sitting- - to the 
horizontal plane . This orientation is uncomfortable for 

seated persons as they would have a tendency to slide 
off the seat frame. 

Another problem with conventional couches; and seats 
is that the extension of the "seat f rame in relation to 
the main frame i cannot; be ; cphtrblled ;sq : ; that the seat : 
frame can be locked in relation to the main frame at a 
number of positions between a fully retracted position 
and a fully extended position. Rather, in the sofa-bed 
units disclosed in the Quakenbush '860 patent and the 
Fox '997 patent, there is only a fully retracted 
position and a fully extended position. This is 
understandable since the thrust of both of these patents 
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is to a sofa which converts: into a bed rather than a 
sofa having a slidable seat section, 

In addition, the known sofa-bed units do not allow 
a sliding motion of the seat frame in relation to the 
main frame whieri a person is : seated on the seat frame. 
Rather, the person has to get up to move the seat frame. 
This is understandable because the seat frame is being 
turned into a bed.:: 

It would be desirable to have the seat frame which, 
when slid forwardly, maintains an acute angle in 
relation to the main frame so that a person sitting on 
the seat frame can have the backs of his knees supported 
:by the seat cushions while at the same . time; not having 
a : tendency to. slide of f the Seat cushions because of a 
change in the orientation of the seat frame in relation 
to the horizontal plane . 1 1 woul d al so be desirable to 
have a seat frame that can be moved while the person 
remains seated and that can be locked into a number of 
positions between a fully retracted position and a fully 
extended position so that the person can regulate the 
length of the seat portion. 

Accordingly, it has been considered desirable to 
develop a new and improved seating system which can be 
used on couches, love seats or chairs which would 
overcome the foregoing difficulties and others , meet the 
above stated needs and provide better and more 
advantageous overall results . • ' 



BRIEF SUMMARY OF THE INVENTION ■ ■ 
In accordance with the present invention, a seating 
3 0 unit is provided with a movable seat section. 

More particularly in accordance with this aspect of 
the invention, the unit comprises a main frame arranged 
for support of a backrest and a seat frame for 
^'■^'■^ 

3 5 seat firame on ; the main frame . ; The support track 

comprises a first member fixed to the main frame and a 
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'first member 

frame from a retracted position to an extended position 
in relation: to the main frame ; A locking means is 
provided for securing the seat frame in relation to the 
main, frame in a plurality of positions between the 
: ; retracted position - and the extended position v 

If desired, the locking means can comprise a plate 
mounted on the seat frame, the plate comprising a 
plurality of spaced slots, an arm pivotally mounted on 
the main frame and adapted to engage one of the slots 
and a biasing means for urging the arm to one end 
" P° s ition in reiation td the main frame in • ordeir : to 
engage one of the slots. The locking means can further 
15 comprise a means for moving the arm away from the plate 

to allow movement of the rail in relation to the i arm. 
The means for moving can comprise a cable having a first 
end secured to the arm and a second end and an actuation 
means to which the cable second end is secured. 
20 If desired, the seat frame can comprise first and 

second side rails which are spaced from each other, a 
back rail to a respective end of which a respective 
first end of the first and second side rails are secured 
and a front rail spaced from the back rail to which : a 
25 respective second end of the first and second side rails 

are secured. An apron can have a first end secured to 

f rame ;ahd a-;secotid.v 
frame back rail. 

If desired, a motor can be provided for moving the 
30 seat frame in relation to the main frame, the motor 

being secured to one of the seat frame and the main 
frame and a means can be operated by the motor for 
coacting with the other of the seat frame and the main 
f ' * * ^ 55 * r the means, operated by the motor can 
: Oh the oMer hand',: :fche;;iiieans: 

operated by the motor can comprise a sprocket wheel and 
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the seat frame can further comprise ah element which 

coope r a t es ; wi th : \ t he spfir oc ke t *?he e 1 . 

The first member of the support track can comprise 
a first slide member mounted on the main frame along one 
5 side of the seat frame and the second member of the 

support track can comprise a slide member mounted on thei 
seat frarne arid located parallei tp 

first slide member so that the second slide member can 
cooperate: with t% first slide irienfie^- • On the ^qt^h^SI 

10 hand, the first member of the support track can comprise 

a first glide track mounted on the main frame and the 
second member of the support track can comprise a glide 
track mounted on the seat f raime and located adjacent the 
first glide track so that the second glide track can 

15 cooperate with the first glide track. Preferably, the 

seat frame is oriented at an acute angle in relation to 
a horizontal plane in all locations of the seat frame. 

One advantage of the present invention is the 
provision of a new and improved seating unit, such as a 

20 sofa, love seat or chair having, a movable seat section-: 

Another advantage of the present invention is the 
provision of a seating unit having a seat frame which 
slides in relation to a main frame from a rearward 
. position to a forward position thereby enabling a person 

25 seated on the seat frame to lengthen an effective length 

of the seat so as to allow the backs of the knees of 
that person to be supported by the forward edge of the 
seat even if the person's legs would otherwise be too 
long for this purpose . 

30 Still another advantage of the present invention is 

the provision of a seating unit having a seat frame 
which is slidably mounted in relation to a main frame 
such that the seat frame is oriented at an acute angle 
in relation to a horizontal plane at ail positions of 

35 • . ; t he-: s eat : : : f r ante . 

A:further ^dV^ant Sge : of the : pre sent invention is the; 
provision of a seating unit having a seat frame which is 
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movable in relation to a main frame, even when a person 
: : : v**^^^:\.S^: v= and a looking -means fbr 
securing the seat frame in relation to the main frame in 
a plurality of positions between a retracted position 
5. and an extended position. 

A yet further advantage of the present invention is 
the provision of . a seating unit having a rigid seat 
f ^ me which is slidably supported from a main frame oh 
support tracks such as slides or glides, 
10 Still other benefits and advantages of the 

invention will become apparent to those of average skill 
in the art upon a reading and understanding of the 
following detailed specification, 

BRIEF DE SCRIPTION OF THE DRAWINGS 
15 The invention may take physical form in certain 

parts and arrangements of parts, several preferred 
embodiments of which will be described in detail 
specification-- 

drawings , which form a part hereof and wherein : 
20 Figure 1 is a perspective view, partially broken 

away, of a sofa according to the present invention in a 
retracted position; 

Figure 2 is a perspective view, partially broken 
away, of the sofa of Figure 1 in an extended position; 
25 Figure 3 is a side elevational view, partially 

r; broken away, of the sofa of Figure 1; 

Figure 4 is a greatly enlarged perspective view of 
a portion of the sofa of Figure 1; 

Figure 5 is a perspective view from the bottom rear 
. of the sofa of Figure 1 with many port ions of the -sofa.;: 
broken away for clarity; 

Figure 6 is an enlarged front elevational view of 
a portion of the sofa of Figure 1 with certain parts 
tKer^of^ removed for clarity; 
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.Figure. 7 is a side: elevational view, . partially 
broken away,, of. a chair according to a second preferred 
embodiment of the present invention; 

Figure 8 is a perspective view of a sofa according 
to a third preferred embodiment of the present 
invention; 

Figure 9 is a side elevational view of a love seat 
according to a fourth preferred embodiment of the 
present invention; 

Figure 1 OA is a side elevational view, partially 
broken away, of a sofa according to a fifth preferred 
embodiment of the present invention; 

Figure 10B is a front elevational view of a portion 
of the sofa of Figure 10A; 

Figure 1 OC i s a s ide e leva tional view o f jj; a portion 
of the sofa taken along lines 10C-10C; 

Figure 11 is a bottom plan view of the sofa of 
Figure 10A, partially broken away; 

Figure 12A is a side elevational view of a chair or 
sofa according to a sixth preferred embodiment of the 
present invention in a . retracted position; 

Figure 12B is a side elevational view of the chair 
of Figure 12A in an extended position; 

. Figure 13 is a perspective view, partially broken 
away, of a couch according to a seventh preferred 
embodiment of the present invention; 

Figure 14 is a side elevational view, partially --in 
cross -section, of ; a - couch according to an eighth 
preferred embodiment of the present invention; 

Figure 15 is a bottom plan view of a backrest 
. r e c 1 i nihg me c han i sin. '-for the crouch of Figure 14 7 

Figure 16 is a side elevational view, partially 
broken, away, of a couch according to a ninth preferred 
embodiment of the present invention; 

Figure 17 is a perspective view from the rear of a 
lumbar backrest reclining mechanism for the couch of 
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Figure 18 is a perspective view of the third 
preferred embodiment sofa utilizing a first alternate 
frame assembly according to the present invention; 
: v. :e;i^ational view, partially 

5 broken away, of the fifth preferred embodiment sofa 

utilizing the first alternate frame assembly according 
to the present invention; 

Figure 20 is a perspective view of the first 
preferred embodiment sofa utilizing the first alternate 
frame assembly according to the present invention^ " ^ 
Figure 21 is a bottom plan view of the fifth 
preferred embodiment sofa utilizing the first alternate 
frame assembly according to the present invention; 

partial rear eleyatioha 
15 fifth preferred embodiment sofa utilizing the first 

alternate frame assembly according t^^^ 
invention; 

Figure 23 is a bottom plan view of the fifth 
; preferred embodiment sofa utilizing • ^^f irs t alternate 
actuation mechanism according to the present invention; 

Figure 24 is a perspective view of a preferred dual 
cable control adapter utilized in the first alternate 
actuation mechanism according to the present invention, 
and illustrating the adapter during actuation from one 
25 side or end of a seating unit; 

Figure 25 illustrates the adapter shown in Figure 
24 in a stationary configuration; 

Figure 26 illustrates the adapter shown in Figure 
24 during actuation from a second or other side or end 
30 of a seating unit; 

Figure 27 is a partially exploded, perspective view 
- of the third preferred embodiment sofa utilizing the 
first alternate actuation mechanism according to the 
present invention; .. 

3 ^ Figure 28 : is a atfae:" .^l^S^^n^l;-* vi^/ .::^a^tiai^^' 

br ^— ^ wa y ; --<? f: . f if th: : pref erred- : embodi s^p-' 
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utilizing a second alternate frame assembly according to 

t he present . inyenfeion:^ . 

Figure 29 is a partial cross-sectional view taken 
a long; line; ; 2 9 - 2 9 i n Figure 28 , illust raiting in greater 

. .5: de; tail . . . the ; s e cohd • '. ail t etfnat e .. rating;; ' -assembly ' • aqco rdang^ to 

the present invention; 

Figure 30 is an end view of a roller glide assembly 
'. utilized in the second alternate frame assembly 
according to the present invention; 
10 Figure 3 1 illustrates in greater detail the rol ler 

glide assembly depicted in Fig.. 30, a. latching pin 
assembly, and. a caster roller assembly employed in the 
second alternate: frame assembly according to the present 
invention; 

15 Figure 32 is a partial side elevational view of the 

caster roller assembly illustrated in Figure 31; 

Figure 33 illustrates the second alternate frame 
assembly depicted in Figure 31 utilizing a second 
version of a caster roller assembly according to £he> 
2 0 present invention; 

Figure 34 is a partial side elevational view of the 
second version caster roller assembly shown in Figure 

Figure 35 is an end view of a third alternate frame 
25 assembly utilizing another roller glide assembly and yet 

v another latching pin assembly according to the present 

invention; 

••• Figure 36 illustrates in greater detail engagement 
of the latching pin assembly shown in Fig. 31; 
30- ; Figure 37 is a perspective view of the latching 

pin assembly depicted in Fig. 36; and 

Figure 3 8 is a cross -sectional view of the latching 
pin assembly shown in Fig. 36, 



DETAILED DESGRI PT I ON OF THE PREFERRED EMBGDiMENTS 



35 . ;;;;Re:f errihg ;-n 

are for purposes of illustrating several preferred 
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embodiments of the invention only and not for purposes 

:':;:":.:::-:::::;:::5?:.' i^. 1 !!; 1 ^?:: s ^?-^::^^? tJL:r ?:y a sofa a according to 

the present invention. . The sofa includes a main frame 
10 for supporting a backrest section and a seat section, 
5 as well as the arm sections of the sofa. With reference 

now also to Figure 5 ; the main frame 10 comprises a 
f roI £" f a i: 1 .;'^r:a ; fait;;pf spaced side rails 14 .and\:a : .:'::rear: 
rail 16. A central rail 18 extends between the side 
rails 14 and is positioned between the. front and rear 

10 rails to stiffen the main frame 10. Secured to a 

respective side rail 14 are left and right arm support 
truss members 20 and 22. A vertical brace 24 extends 
upwardly from each of the side rails 14 such that the 
central rail 18 is secured thereto: As best illustrated 

15 in Figure 6, a horizontal brace member 26 is secured to 

each of the left and right arm support trusses: 20. and 
22 . > - : " 

With reference now again to Figure 1, the main 
frame 10 also has a backrest truss 3 0 which extends 

20 vertically from the rear rail 16. As best shown in 

Figure 3, a horizontal brace 32 is fastened between 
opposing ends of the backrest truss 30 to stiffen same. 
Normally, a support foot 36 is provided at each corner 
of the main frame 10 to elevate the sofa A from the 

25; ./..subjacent • floor surface. 

Slidably mounted on the main frame 10 is a seat 
frame 40. With reference now again to Figure 5:, the 
seat frame comprises a front rail 42, a pair of side 
rails 44 and a rear rail 46 which - are ail secured 

30 together to form a box frame. Supported on the seat 

frame are a plurality of cushions 50 as illustrated in 
Figure 2. It can be seen from Figures 1 and 2 that the 

they protrude in front of the arm supports 20 and 22. 
35 To this end f the seat frame 40 also has lateral 

extensions to support ithese : portions of the cushions . 
Mm paddih^ : 52 is provided atop the lef t and right arm 
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supports 20 and 22 and an upholstered back 54 is secured 
to; the: ^backrest sect ion 30 of the imain f ram^ IP .v! 

With reference now to Figure 6, the seat frame, 4 0 
is ; : s i i dab ly suppo r 1 £ d on t h e ma i; in f ram e 10 by a ^ti^^drt 

StJ. :t.^ack;; ;v 6:0- : .;.;' Tiie track can c qmp r i s £ at f irst tracks tn^rirto^er 

62 fastened to the horizontal brace 26, which is secured 
to the right arm section 20 of . the maiin frarne^ idv' 
second track member 64 fastened to the side rail 44 of 
the - seat : f rame- 40 . ' A somewhat -S-shaped connecting 
10 element 66 joins a pair of slide elements 68: and 70 

which are mounted in respective ones of the track 
members 62 and 64. As best . illustrated in Figure 2 , the 
slide elements of the first and second track members 
enable the seat frame; 40 to slide from a retracted 
IS : ; posit ion to ah ex t ended pos i t i on in relation to the main 
frame 10. The support tracks can be conventional drawer 
slides of the type manufactured by Knape & Vogt of Grand 
Rapids, Michigan under model No. 8500P. Of course, a 
variety of other known slides, which can have single 
20 tracks, triple tracks or. any other desired number of 

tracks, could also be used. 

With reference now to Figure 4, a locking means is 
provided for securing the seat frame 40 in relation to 
the main frame 10 in a plurality of positions between 
25 the retracted position illustrated in Figure 1 and the 

extended position illustrated in Figure 2 . The locking 
means can comprise a plate 82 which is conventionally 
fastened- -by screws or the like- -to one of the side 
rails 44 of the seat frame 40. The plate has a 
30 plurality of horizontally spaced slots 84 therein. For 

example , the slots can be spaced f rom each other at 1 
inch intervals, or at other desired intervals . 
Cooperating with the plate 82 is an arm 86. The arm has 
a first section 88 which is secured via a pivot fastener 
35 : . 90 to the vertical brace 24 of one of the right 4nd left 
arm supports 20, 22. The locking plate 86 also. has; a 
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seGond :: secti °n 92 which is adapted to fit into any of 
the slots 84 . . 

A i biaiS ing m^aiis ^00 is eniip loy ; t b u^ge ; ";;t ; he '-pi ate • 
: 82 into an end position that: the plate second 

5 section 92 extends into one of the slots 84 . The 

biasing means can comprise a spring 102 having a first 
:eiid secured . via a conventional fastener 104 to the 
vertical brace 24 and a second end secured ' in . : an 
aperture 106 of the plate first section 88. A control 
means 110 acts on the plate to rotate it around pivot 90 
in opposition to the biasing means 100 so as to remove 
the plate second section 92 from the slots and thereby 
enable a horizontal movement of the seat frame 40 in 
• relat ibh to the main frame 10 as illustrated by arrow 
15 HI, The control means can comprise a cable 112 having 
a f irst end 1 14 secured in an aperture 116 defined in 
the plate 82. As illustrated in Figure 5, the cable 112 
has a second end 118 which is secured in a suitable 
aperture in a pivot plate 12 0. The pivot plate is 
secured via a fastener 122 to the central rail 18 of the 
main frame. It is evident from Figure. 5 that a pair of 
locking means 80 and its attendant biasing means and 
. . control Tmeans" are'; .provided so that each side rail 42 of 
the seat frame 40 has a respective plate 82 fastened 
25 thereto. Similarly , each of the vertical braces 24 has 

a respective arm 86 pivotally fastened thereto. 

A control cable 124 is used to rotate the pivot 
plate 120. The cable has a first end 126 fastened to 
• the pivot plate 120 an& 128 which ;; is: 
30 secured to a control knob 13 0 (see Figure 3) , Pulling 

the knob will pull the control cable 124 thereby 

P ivotil >g the pivot plate 120 as illustrated by arrow 
::.::/.::v' : :^^ the pivot plate 120 will 

cause the respective cables 112 to pull on the 
:*^? .J..."* ,.A^?:?P^1.^ V ^ : ' 86 ^ n opposition to the respective 

biasing means 100 thereby removing the aii iec^id 
sections 92 from the respective s lot s 8 4 . This will 
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enable the seat f rame 40 to be then, slid on the support 
track 6 0 in relation to the main frame 10. With the 

.. structure; ^£y:.^^r^0&mk: :: sliding can 

• t;a;ke:;:p.l^ 

, : J^^rt^^mi^ .: ; ,.a^ : ;as / i;llust:rafeed ' in 

Figure 2, can be employed to pull on the control cable 
124 and rotate the pivot plate 120. 

As mentioned, the slots 84 in the plate 82 could bd 
spaced apart at one inch . intervals, . one half inch 
intervals, two inch intervals or the like, if desired. 
There could be, for example, thirteen such slots oh the 
plate 82 • This enables a sequential movement of the 
seat frame 4 0 in relation to the main frame 10 by the 
;ch6se ri numbe f of intervals . In sum, the seat can be 
slid forward in relation to the base of the sofa by a 
predetermined amount to suit the comfort of the 
occupant- In a prototype of a couch built according to 
the present invention, the length of the seat portion 
can be increased from 24-75 inches to 33.75 inches by 
the sequential movement of the seat frame forwardly from 
its retracted position to its extended position. Even 
in its extended position, the seat frame 40 is fully 
supported by the main frame 10 due to support track 60 
which has elements fastened to each of the main frame 
and the seat frame. 

It should be evident that with this arrangement, 
the cushions 50 must be deeper than they are on a 
conventional sofa or chair so as to accommodate the 
forward sliding motion of the seat frame in relation to 
the main frame, as best shown in Figure 3. The cushions 
50 in a retracted position • of the seat frame, have -a"; 
rear end extending beneath the upholstered back 54 of 
the sofa A. In order to insure that no articles fall 
between the upholstered back 54 and the rear edges of 
the seat cushions 50: is slid to its 

forwardmost position" outline 
in Figure 3 --there ..A:9... : prpyid^:..^o' apron 136 haying one 
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edge secured to the upholstered back 54 and another edge 

^; r ; : ; : '^5?: : ; ; : ' ;^H^y;; ; ^ ; r; .iranrvev : '-ar e*^^ • •rail.---:'-^':;----^ in the 

retracted position of the seating unit, the apron 136 is 
hidden in: a cavity 138 defined below the upholstered 
5 back 54 of the sofa A and the rear ends of the cushions 

50 protrude- into the cavity. In conventional couches 
and sofas, the cavity can have a depth of between five 
and thirteen inches and this space is unused. The apron 
136 also keeps the cushions 50 from being pushed back 

10 into the cavity 138. 

With reference now to Figure 7, there is shown a 
different means for extending a seat frame portion 14 0 
in relation to a main frame portion 142 of a chair B. 
In this embodiment, while the same type of support track 

15 . • I 44 is employed as in the embodiment of Pigures l- 6 , a 
means is P rc >vided for urging the seat frame to move in 
relation to the main frame. The means comprises a 
cylinder 150 having a cylinder end 152 pivotally secured 
to the main frame 142 and having a pis toil rod end 154: 

2 0 piyptally secured to the seat frame 1:4:0 . A contrbi 

cable 156 is actuated by a control knob 158 to actuate 
the cylinder and allow the piston and rod thereof to 
move in relation to the cylinder thereby allowing the 
sea t frame , 14 0 to slide in relation to the mMn : MSe : 

25 142 • T he chair B can employ the same type of locking 

mechanism as illustrated above in connection with Figure 
• . A. ' . . : • : : ..\ : ■ 

Alternately, the cylinder 150 can be employed as a 
locking means. if the seat frame 140 is extended from 

30 the main frame 142 manually, the cylinder 150 can be 

used only as a locking means for selectively securing 
the seat frame in relation to the main frame at one of 
a plurality of positions. With the cylinder and piston 
rod arrangement, an infinite number of pp si. t£c|>ns ; •'; can; ;.; b& • 
^royided bet\y^ as illustrated in 

^^^^ : : 7 and an extended position 

illustrated in: dashed outline. 
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With reference now to Pi^uire 8 f there is shown :a 
3pi a g having a .sea t frame l.70.,.aM.:aiain.: .fr : ^e %J2 : ', ,S£h. 
this errODodiment , rather than employing the support track 
•; i 11 u^t rated in Pigures i- 6;>;; : there; : c^e-; -p*p^ 
5 spaced glide tracks 174 artd 'iW the s:eait 

frame. The glide tracks are conventional and are 
identical to each other. Therefore, only one will be 
discussed in detail herein. The glide track 174 has a 
first element 178 fastened to a support member 180/ 

10 which in turn is fastened to the seat ' frame 170 and 

extends parallel to the side rails thereof , and a second 
element 182 which is fastened to a cross brace 184 of 
the main frame 172, The glide tracks: enable a smoother 
gliding effect on pulling out the seat frame. 

15 : With reference now to Figure 9, there is shown a 

love seat D having a seat frame 190 that is slidably 
mounted on a main frame 192. A means for moving the 
seat frame 190 in relation to the frame 192 comprises a 
motor 194 which selectively operates a screw shaft 196 

2 0 suqh as a convent ion acme s £ ir e w t hr e ad s ha f t ha v i ng a 

first end 19 8 which i s p i vo t a 1 1 y sec u red to the seat 
frame. A conventional handle control 200 enables a 
rotation of the motor 194 either in a forward direction, 
so as to extend the: seat, frame out of the main frame, or 
25 : : rearwardly sp ^ frame back into the 

main frame. The motor 194 can be located at a desired 
location along the depth of the love seat. Obviously 
with this embodiment, electrical power is necessary to 
the motor 194. While one such motor is illustrated in 

3 0 Figure 9, it should be appreciated that two motors can 

be provided, one on each end of the love seat D if so 
desired. ... 

Figure. 9 further illustrates a flat ,r S" spring 202 
which is suitably secured to the main frame 192. A 
3 5:: z::Z$Xuxa%£t:y{z of such § springs; \ : ;:a ;^;;\;used;V : to urge the 
backrest outwardly and provide support for the back of 
the seat * s occupant . 
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: ' With ref now to Figure ipA> another sofa E is 
.:: th ^? ^ ill ^^ a ^ e ^::::^y^ : : ; seat- ; .; ; f : rame ^ 2i:G;:-afti;;:a/;;main 
frame 212 • The . seat frame is slidabiy mounted on the 
;; : ::::vE^S^ frame via a . rail assembly as has been previously 
5 described. The seat frame is moved in relation to the 

■ mia ^ n ? rame via a pair of electric motors 214 (see Figure 
11). Each motor includes a sprocket gear 216 as 
:. illustrated in Figure 10B. The sprocket gear cooperates 
with a respective rigid chain-like element 218 which is 
fastened to the seat frame 210 as shown in Figure IOC. 
For control purposes, a control knob 220 is mounted on 
one of the arms of the sofa E. in this embodiment as 
with the embodiment of Figure 9, electrical power is 
necessary to operate the motors. 
15 , i As illustrated in Figure 11, supporting the 
cushions on the seat frame 210 are a plurality of spaced 
flat S springs 222 . Each of these is secured to a front 
support member 224 and a rear support member 226 
fastened to the seat frame 210. The support members are 
2 ° I preferably boards; that are secured by conventional means 
to the other : dements of the seat frame:: 210 . Such 
springs and boards can be used to support the cushions 
in the other embodiments illustrated previously. 

With reference now to Figure 12A, a chair F 
25 includes a seat frame 230 which is slidabiy mounted in 

relation to a main frame 232. A control means for 
actuating the seat frame in relation to the main frame 
comprises a scissor mechanism 234 which is actuated by 
a handle 236 . The handle is connected to an A-hook 238 
30 which is biased by a spring 240. This mechanism is 

conventional and enables a movement of the seat frame 
23 0 from the retracted position illustrated in Figure 
12A to the extended position illustrated in Figure 12B. 
Figure 13 illustrates a couch in which a plurality 
35 df cushions 250 areTsiipporteiJ-iph; a seat frame 25.2. 

.. ; ^ nlilce th€ * : ^ mb0dime "^ : ^ llu ^^l^ ir » Figures \ f ••■•anf :;: I> - ' ' 
the cushions 250 are all substantially rectangular and 
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do not have the sidewardly extending protrusions 
illustrated in Figures 1 and 2 . Therefore , the seat 
frame 252 similarly does h6t have a sidewardly extending 

5 While all of the foregoing embodiments illustrated 

';/;...;:a^'} : de^ cduch or 

seat was fixe^, : Figure 14 illustrates an embodiment in 
which both the backrest and ; the seat portion of a couch 
H can move. The couch H comprises a main frame 260 on 

10 which a seat frame 262 is slidably supported. The main 

frame includes a backrest section 264. A set of flat S 
springs 266 resiliently supports the backrest 2 64 . The 
springs 266 are mdunted on a set of support braces 268. 
The support braces arie, in. turn, each fastened to a 

15 track 270. As is evident from Figure 15, a plurality of 

such tracks are provided with each track being 
substantially U-shaped. Each track includes a central 
area having a number of longitudinally spaced slots 272 
which are meant to accommodate gear teeth of respective 

20 sprockets 2^4 . The sprockets are mounted on a rod 276 r 

One end of the rod has fastened thereon a handle 278 
which protrudes out of the backrest portion 264 of the 
couch so as to be manually engageable . With this 
embodiment, not only can the seat frame 262 be moved, as 

25 illustrated in dashed outline in Figure 14, but the 

upper end of the backrest can also be lowered somewhat 
as similarly illustrated in dashed outline in Figure 14 . 
Therefore, this embodiment illustrates a movable back 
support section for a couch which also has a movable 

30 seat section. 

With reference now to Figure 16 , a couch I is there 
i 1 lust rated which has a movable s^at and a movable 
backrest. In this embodiment, a main frame 290 has 
slidably mounted thereon a seat frame 292. The . ■-iisiiafcife 

35 frame comprises a backrest section 2 94 which is 

resiliently biased by a plurality of spaced flat S 
springs 296, as can be best seen from Figure 17. The S 
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springs are mounted on a support f rame 298 . The support 
: f r ? or ^ ris ^ s art upper rod 300 for hoi first end 

a 

The rod 3 00 •a^:-^^po^t-v^^. 
302 are joined together by a plurality of spaced brace 
members 304. These each comprise a first telescopic 
element 306 and a second telescopic element 308. The 
set of second'.: elements 308 are secured, to a rod 310 . 
Mounted on the rod -are a plurality of sprockets 312 . 
The sprockets each travel on a respective track 314 
which includes a plurality of longitudinally spaced 
openings 316 for accommodating the teeth ..of •••• : '|ih¥ 
sprockets. The rod 310 is actuated by a handle 318 
which is mounted on one end thereof so as to extend away 
15 from the backrest . With this embodiment of the 

invention, the bottom end of the backrest support can 
move inwardly and outwardly as is illustrated in dashed 
outline in Figure 16. 

The present invention further provides an alternate 
frame assembly for use with any of the seating units 
described herein. For purposes of discussion, this 
first alternate frame assembly 340 will be described in 
conjunction with sofas A, C, and E. Figure 18 
illustrates the underside of the third preferred 
25 embodiment sofa C utilizing the first alternate frame 

assembly 340. The frame assembly 340 comprises a 
longitudinal rear frame member 3 50 , a longitudinal front 
frame member 352, and one or more transverse frame 
members 354, preferably extending between the frame 
members 350 and 352. The ion^itxidihal rear frame member: 
3 50 is disposed along the rear portion of the seating 
unit, preferably parallel to a cross brace 184. 
Similarly, the front frame member 352 is disposed along 
^ .;;;;sea:tirig- : - • . : Wd£t- 

35 preferably oriented parallel to the rear frame member 

: v-^^ '-members -3 : 54 :: 

: e:?cte P d bet:ween the frame members 350 and 352 and are 
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; preferably oriented perpendicular thereto. One or moire 
•.^:::::::S < ^®! S -:-^ 6 :,v^ n - be US€!d to ^secure the frame members 
^^^-''j^;^-'^::^^-^ 1 ^R:: :pne;; aether;;. : ;; : :T iie::f ; rame ; members 
350, 352, and 354 form a rigid assembly that may be 
3 extended from the front of the seating unit, preferably 

by sliding along one or more tracks. 

Extension of the frame assembly 340 is facilitated 
by a pair of sliding track assemblies 3 60 affixed to the 
seat frame 170 and/or main frame 172. The track 
assemblies 360 are preferably oriented perpendicular to 
the longitudinal frame members 350 and 352. The track 
assemblies may be horizontally oriented, or oriented at 
an acute angle relative to a horizontal floor surface. 
As will be appreciated, the track assemblies may be 
15 inclined relative to the floor by several degrees to 

provide a comfortable seating surface regardless; of: 
whether the seat frame 170 is retracted or extended 
relative to the main frame 172. Each track assembly 360 
: : : ■ • pre ferably comprises a ; first; section that is secured to 
20 a stationary portion of the seating : unit such as the 

main frame 172. Each track assembly also preferably 
comprises a second section that is secured to a movable 
portion of the seating unit such as the seat frame 170. 
The first and second sections are preferably slidably 
25 engaged with each other so that the second section may 

be easily moved relative to the first section, yet 
maintained or held in alignment therewith, A wide array 
of friction-reducing components such as bearings and 
lubricants may be used in the track assemblies 360 as 
3 0 known in the art. 

Aapr ^^^ s ^: :Xi0t M' t he frame:; assembly 34 0 may be 
:: . . used in any of the seating units described herein. 

Figure 19 illustrates the fifth preferred embodiment 
sofa E utilizing the first alternate frame assembly 340 . 
35 it is most preferred to provide one or more rear 

■ • interior legs and ; one or;; more :: front interior :legf for! 

the frame assembly 340 to provide additional support for 
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the frame assembly 34 0. Figure 19 illustrates a rear 
interior leg 3 62 arid a f ront interior leg 364 , both 
extending downwardly: from " the underside of the frame; 
f :^^^^^^^^ shown in Fig. 19, when the seat and 

acGo ^^ n ^ ri9 frante assembly 34 0 as : extended : from the 
front of the seating unit to an extended position shown 
as dashed lines in Fig. 19, the front and rear interior 
legs 3 64 and 362 , respectively, are also moved forward. 
It is contemplated to provide a wheel or roller assembly 
(not illustrated) at the distal end of each interior leg 
to facilitate movement of the interior legs with the 
seat as the seat is extended or retracted . This f eatiare 
significantly increases the stability and support 
capacity of the seating unit, particularly when in an 
extended configuration . 

As previously noted, it may in some instances be 
desirable to orient the movable seat at a slight:: 
inclination for comfort purposes. Regardless of the 
seat configuration, the track assemblies are preferably 
horizontally oriented, particularly when used in 
conjunction with the front and rear interior legs 3.#4 
and 362. As will be appreciated, the movable seat is 
preferably configured such that it extends outward in a 
plane parallel to the floor surface. And so, in this 
preferred configuration, the distance between the 
underside of the seat or interior legs, and the floor is 
the same regardless of whether the seat is extended, 
retracted, or at some position therebetween. 

Figure 20 illustrates the first preferred 
embodiment sofa A utilizing the alternate frame assembly 
340. This view illustrates the relative position of the 
interior legs , such as front interior legs 364 , relative 
to the support feet 36 of the sofa A. 

Figures 21 and 22 further illustrate the alternate 
f ra>me assembly 34 6> Figure 21 is a bo 

the fifth preferred embodimerit sofa E u t i I i z i ng the 
frame assembly 340. In this version, a plurality of 



:» 20- 



WO.98/09552 PCT/US97/15409 

transverse frame member 3 3 54 are utilized, including 
positioning such members at both distal ends of the sofa 
E.. Figure 22 illustrates :theT":rear; of/the^fSh-' 
preferred embodiment sofa E and the frame assembly 340. 
5 Figure 2 2 illustrates a riser member 3-|8^ ; ^ief erabiy 

disposed on the: top surface of the longitudinal rear 
frame member 350 and extending to, or constituting, part 
• of a movable seat section. The riser member 358 , is 
also shown in Figure 18. It is also contemplated to use 
10: a similar riser member disposed along the top of the 
longitudinal front frame member 3 52 . A pair of sliding 
track assemblies 3 60 are shown schematically i: ^^BlwaSns:^ 
in Fig. 22, it is also desirable to dispose the interior 
legs, such as the rear interior legs 362, directly below 
15 the sliding track assemblies 3 60, to provide support for 

the seating portion, particularly when the seat portion 
is an extended position. The interior legs, such as the 
. rear interior legs 362 may also be configured such that 
when the seat portion is retracted within the seating 
20 unit, the legs 362 are proximate to, or immediately 

adjacent to, a side arm frame 366 . " 

The present invention also provides numerous 
actuation mechanisms for enabling or effecting extension 
of the seat portion from the main seating unit. In 
25 addition to the various embodiments previously .describeid 

■^\::';,r::..hB^±n, Figure 23 illustrates an al t erna t e \ actuat ion- 
mechanism 380 utilized in the preferred embodiment sofa 
E. This alternate actuation mechanism 380 comprises one 
or more actuators or control knobs, one or more dual 
30 cable control adapters, one or moire latching assemblies, 

and associated cabling. Specifically, and referring to 
Figure 23 , the alternate actuation mechanism 3 80 
comprises a first control knob 3 90 disposed on one side 
or end of the sofa E. That control knob 390, upon 
35 proper or appropriate ^ actuation, may ^cfcty^^£^Qar*S 
disengage, one or more latching assemblies, such as 
latching assemblies; 4 00 arid 420 described in greater 



VO 98/09552 



Page 24 of T \ 



10 



WO 98/09552 

PCIYUS97/15409 

detail herein, to enable the seat portion to be extended 

:£^; re ^^ - ^ ithi ?vhthe seating : uriit « •• . ^^.the- 

configuration shown in Figure 23, a first side direct 
cable 3 94 extends between the first control knob 390 and 
5 a first side dual cable control adapter 398. A first 

side remote cable 396 extends between the first control 
knob 3 90 and a second side dual cable control adapter 
418. All cabling utilized in conjunction with the 
actuation mechanism 380 preferably comprises an outer 
sheath or flexible housing, and an inner cable member, 
slidable therein. A first side latching assembly 400 is 
;= ' ^v°P^ rabl e : ; e^ag§ient with : ;t.he : f f irs t---s/ide : - : dual ; : : :cabie^ 
control adapter 398, preferably by a first side latch 
cable 404 (more fully described in conjunction with 
15 Figs. 24-26). Disposed at the other end or side of the 

sofa E is a second control knob 410. A second side 
direct cable 414 extends between the second control knob 
410 and the second side dual cable control adapter 418 ; 
A second side remote cable 416 extends between the 
M second control knob 410 and the first side dual cable 

control adapter 398. A second latching assembly 420 is 
provided proximate the second side dual cable control 
adapter 418. The second latching assembly 420 is 
preferably in operable engagement with the second side 
25 dual cable control adapter 418 via a second side latch 

cable 4 24 (also described and shown in greater detail ; 
below) . Upon actuation at either control knob 390 or 
410, the seat portion may be extended from or retracted 
within: the seating unit by disengagement of both 
30 latching assemblies 400 and 420. Each latching assembly 

: is- v;operably : ;engageab.le . : with a latch rail 402 or 4;22v 

preferably affixed to the movable seat. 

Figures 24, 25, and 26 illustrate in greater detail 
the preferred dual cable control adapter utilized in the 
35 first alternate actuation mechanism 380. It is to be 

understood that the following description of the 
preferred embodiment adapter is given with respect to 
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the first side dual cable control adapter 398/ and so: 
all references are with regard to that sdpter.^and'I'y 
assdci^ted cab^ ^i;st end 

of the sofa E . Figure 25 illustrates the adapter 3 98 in 

- - 5 : a stationary configuration , i . e • in which neither 
control knob 3 90 or 410 has been actuated to change the 
position of the seat. The control adapter 398 comprises 
an adapter housing 430 having a first end 434 and a 
second, opposite end 436 v Preferably, the first and 

10 second ends 434 and 436 are angled upwardly as shown in 

the referenced drawings. The adapter 3 98 further 
comprises a: slidable actuator member 438, generally 
movable along a longitudinally oriented track 4 32 
defined in, or provided along, the housing 430. The 

15 first end 434 preferably provides a pair of cable 

engagement slots 44 0 for receiving a pair of cables such 
as the first side direct cable 394 and the second side 
remote cable 416. The slots 440 are preferably sized so 

member Or 

20 conduit enclosing the movable cable portion. The second 

end 436 similarly provides a cable engagement slot 440 
for receiving a latch cable such as the first side latch 
cable 404. Each of the three cables 394, 416, and 404 
extend toward and operably engage the actuator member 

25 438; At each cable end is a retention member, 

preferably in the form of a ball or bulbous portion 
affixed to the cable end. The end 395 of the cable 394 
extends through an aperture defined in the actuator 
member 438. Similarly, the end 417 of the cable 416 

30 extends through a second aperture defined in the member 

4:38 . : T^he enlarged end of each cable prevents the cable 
• from • being pulled through the respective aperture and 
away from the member 438. The latch cable 404 also 
extends to the member: 438 and pref drably / through an 

35 aperture def itied :in the member 438 , Operation of the 

■ : contrql adapter is a^ fol;lp\f/s 



10 



WO9S/09SS2 

PCT/US97/15409 

Referring ... to Figure 24, in the event that the 
control knob. 390 is actuated to thereby pull or place 

is pulled toward the first end 434 and engages: 7 the 
5 movable member 438. Movement of the cable 394 in the 

direction of arrow U causes movement of the member 438 
along the track 432 in the direction of arrow.V. Since 
the pulling force is applied through the cable 394 .and 
not the other cable 416, the distal end 417 of the cable 

416 remains stationary, or substantially so, as. shown: in 
Figure 24. ' This configuration minimizes inducing 
excessive slack in the cable not being tensioned. 
However, it is contemplated to securely affix the end 

417 of the cable 416 to the member 43 8 so that the cable 
15 end 417 is displaced along with the member 438 at all 

times. Movement of the member 438 in the direction of 
arrow V pulls the latch cable 4 04 in the direction of 
arrow W. Movement of the latch cable 404 actuates the 
latching assembly 400 as described in greater detail 
20 below. 

Referring to Figure 26, actuation by the other 
control knob, i.e. control knob 4i0 is shown. Upon 
actuation by the control knob 410, the cable 416 is 
Pulled in the dir ^ <jtic>n of arrow : X. , This causes 
25 displacement of the member 4 3 8 in the direct i on o far row 

Y along the track 432 . Linear movement of the member 
438 pulls the cable 404 in the direction of arrow 2 as 

: shown in Sf^?:=f: 2 &^^^ 
assembly 400. 

30 : Figure 27 is a partially exploded, perspective view 

of the third preferred embodiment sofa C utilizing the 
first alternate actuation mechanism: 380 . -Figure 27 more 
clearly illustrates the cable connection and 
configuration. It is to be understood that the use of 

35 the Previously described dual cable control adapters and 

:..-r : : W gue :: :c ^^ ^P^ing . configuration enables simultaneous 
actuation of multiple latching assemblies from a single 
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control knob. That is , both latching assemblies 4 00 arid 
420, located at opposite ends, of . the seating unit, may 
be simu i^ \at:; :e i t he r end of; t he sea t ing 

• unit . 

5 The ^present invention also provides a second 

alternate frame assembly 450, that can be incorporated 
in any of the seating units described herein. Figure 28 
illustrates- .-th^f ^ 

s ec pnd & 1 1 e r na t e f r ame a ss^nil^ 4 5 6 • in ac chorda rice with i 

10 the present invention. This second alternate frame 

assembly utilizes a plurality of caster rollers that 
facilitate extension or retraction of the seat within 
the seating unit. Figure 28 also illustrates the first 
control knob 390 and its associated first -side direct 

15 cable 394 in operable engagement with the first side, 

latching assembly 400* 

Figure 29 is a partial cross-sectional view taken 
along line 29-29 in Figure 28, illustrating in greater 
detail the second alternate frame assembly 450. The 

20 frame assembly 4 50 comp rises iongitudina 1 f f on t arid r £ ar 

: • frame : members, similar to the f r ame mei^ 3 5 2 and 3 5 0 
of the previously described first alternate frame 
assembly 340, In place of, or in addition to, two 
transverse frame members 354, each disposed at opposite 

25 ends of the resulting assembly, such as shown in Fig. 

21, the frame assembly 450 comprises a stationary arm 
side bracket 460 and a movable seat side bracket 470. 
The frame assembly 450 further comprises a plurality of 
caster rollers 480 . The s t at ionary bracket 46 0 is 

3 0 affixed or otherwise incorporated within the main frame 

of the seating unit such as along the arm side. The 
bracket 460 comprises a first end 462 and a second end 
464. It may be preferred to form the first end 462 to 
itvor e readily engage a f r a me ; or support meiimbe r of the; 

35 seating unit, such as is shown in Fig. 29. The movable 

bracket 470; klsb has a end 472r and 
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Disposed between the brackets 460 and 470 is a 
• J::::::. . 500 that £^2ili;tat^s movement; 

between the brackets 460 and 470 and members attached 
thereto, and maintains orientation and alignment of the 
5 movable seat section with the seating unit. In the 

embodiment shown in Figure 29, each caster roller 480 is 
rotatably supported along a caster axle 484 by a caster 
carriage 4 82. The caster carriage 482 is stationary and 
preferably secured to one or more frame members of the 

10 ■'. se ating unit. The caster roller 480 Contacts a caster 
race 486 defined along the underside of the first end 
472 of the movable bracket 470. It is also preferred to 
secure or otherwise mount the latch assembly 400 to the 
stationary bracket 4 60, and preferably along the second 

15 end 464 of the bracket 460. 

As described in greater detail below, one or more 
latching assemblies are utilized to releasably secure 
the movable seat at a desired location upon extension or 
retraction of the seat relative to the seating unit. 

20 The fo1 lowing description is given with regard ) to a 

latching assembly as utilized along the first side of 
the seatin 9 "nit such as shown in Figure 23 . Referring 
further to Figure 29, the first side latching assembly 
400 comprises a latch pin 401 that releasably engages a 

25. .first side latch rail 402. The latch rail 402 is 
secured to the movable seat portion. The latching 
assembly 400 further comprises the first side latch 
cable 4 04 secured to the latch pin 4 01, and a latch 
spring 406. The latch spring 406 urges the latch pin 

30 401 into engagement with the latch rail 402. The latch 

pin 401 engages the latch rail 402 along a distal end 
of the pin 4 01. The pin 4 01 is linearly movable within; 
a pin housing. A pin travel guide may also be utilized 
to facilitate movement of the pin within the housing, 

35 and most preferably maintain alignment and orientation 

of the pin within the pin housing. Details of the 
components and their configuration within the latching 
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assembly below in 

conjunct! with Figs. 36-38, 

Figure 30 illustrates the roller glide assembly 50 0 
'• : asC- ii s e d : '• in: : . the; ' : s:e;e.<Sn<i : alternate frame assembly 4 50 v The 
5 roller glide assembly 500 comprises a first roller 

portion 510, a second roller portion 520, and a third 
roller portion 530. Each roller portion comprises an 
outer track 512, an inner nested or. telescoping track; 
514 , One or more bearings 516 facilitate movement 

10 between the tracks 512 and 514. The portions 510, 520, 

and 530 are preferably configured so that each portion 
extends concurrently and in parallel with the other 
portions. The use of such an arrangement of roller 
portions, that is, in a multiple and parallel : 

15 configuration, significantly increases the load bearing 

capacity of the movable; seat ;; port ion. The present 
invention includes other configurations for the roller 
portions 510, 520, and 530. For example, the portions 
can be arranged and operably engaged with each other so 

20 that only upon full or near extension between tracks 512 

and 514 of one of the portions, such as the. first roller . 
portion 510, does extension occur between another set of 
tracks 512 and 514 of one or both of the other portions, 
such as the second roller portion 520. 

25 Figure 31 illustrates in greater detail the roller 

glide assembly 500, latching pin assembly 400, and 
caster roller assembly employed in the second alternate 
frame assembly 450 according to the present invention. 
Upon actuation of a control knob, such as the control 

30 knob 390, and pulling or tensioning of cable 404, the : 

latch pin 4 01 is linearly displaced away from the latch 
rail 402 until the distal end 407 of the latch pin 401 
is disengaged from the latch rail 402. This action 
pnipr e s s e s t he : latch spring 406. Although a w i de a r r ay 

35 of configurations may be used for the latch rail, it is 

preferred to utilize a rail or planar member haying a 
plurality of spaced apertures defined along its length 
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35 



that are each sized to receive and engage' the distal end 

. ;^ he ::. lat : Gh P in Once freed;; - the seat may then -be 
; ;': rt6 ^ d :';^ i .- e -: r #trabted or extended ;^- M the seat 

of the s^at side bracket 4 70 ; 

assembly 500 and by one or more caster rollers 480. 
Upon release of the control knob,: the spring 406, under 
compression, urgbs: the pin 401 into engagement with the 
latch rail 402 to prevent further movement. 

Figure 32 is a partial side elevational view of the 
caster roller assembly illustrated in Figure 31 ; In 
this configuration, movement of the seat causes movement 
of the seat side bracket 470. The caster 480 and caster 
carriage ' 4 82 aire secured to a is tat ionary support jb^radky t ' 
490. Movement of the seat side bracket 470 is 
facilitated by the caster roller 480 rotating along and 
contacting the caster race 486 defined along the 
underside of the bracket 470. 

Figures 33 and 34 illustrate the second alternate 
frame assembly 450 utilizing a second version of a 
caster roller assembly according to the present 
invention. This second caster roller version utilizes 
a downwardly extending caster carriage 542 for housing 
a caster roller 540 along a rotatable axle 544. In this 
version, the caster carriage 542 is affixed to the lower 
region 472 of the movable seat side bracket 470. The 
caster roller 540 contacts a caster race 546 defined 
along an upwardly facing surface of a support bracket 
4 90 which is stationary. It may be desirable to provide 
one or more upwardly projecting: side wall s alongside the 
paster race 546 tq^ promote alignment; between the; seat 
frame and the seating unit as the seat is extended or 
retracted in relation to the stationary support bracket 
4 90, It is to be understood; t sidewMls : 

^^* d &e P^pviSed along the caster rade 4 86 of the first 
i. 'P^^^. ^ oller Assembly version shown in Figs . 31 arid 32 ; 
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The present invention further provides a third 
alternate frame assembly 550 .as shown in. Figure 35, The 
frame assembly 550 comprises an upper stationary bracket 
552 , a: lower stationary bracket 5: 56 , : : : : and ; .a:-; : mo vafo 1-e: ; ; seat : ; ; 
5 S side bracket 560- The stationary bracket 552 has an 
; upper end 554 adapted to be incorporated within or 

affixed to a portion of the main frame of the seating 
unit . The lower stationary bracket 556 includes a 
transverse portion ;;;; : ;v;^5;Sf that p r e f e r a b ly exteiids 
,:. 1Q . . ho r i zon t a 1 ly ;." _"j '^b ^ i Weeri; ^ ;■ •an-;;'' ' u£|>e r ' '•; • : '^rld ^~;:o£-; .^fche '■•■■r/lowe^ : 
stationary bracket 556 and a lower portion of that 
bracket. Similarly, the movable bracket 560 includes a 
transverse portion 562. It is contemplated that a single 
bracket could be utilized instead of the upper and lower 
15 brackets 552 and 556. A latching assembly is also used 

iiri conjunction with the frame assembly 550. : ; ; : .iThe::;. 
latching assembly may be similar to that latching 
assembly 40 0 previously described or may be as follows • 
and in accordance with an alternate latching assembly 
20 570. This alternate latching assembly 570 comprises a 

latch housing 572 preferably extending between the lower 
portions of the lower stationary bracket 556 and 
proximate to the movable seat side bracket 560. The 
latching assembly 570 further comprises a latch pin 574 

2 5 movably disposed within the latch housing 572 and having 
a latch pin engaging end 576 | and a latch pin actuating ; 
end 578. The frame assembly 550 further comprises a 
roller glide assembly 590 comprising an outer track 592, 
ari innser track 594, and a plurality of bearings 596 that 

3 0 facilitate movement, preferably telescoping movement, 
between the tracks 592 and 594. The assembly enables 
the seat side bracket 560 to be moved, or linearly 
displaced, relative to the stationary brackets 552 and 

... 556. • : v: .y. : '.... : :,,...,.y:v. v :" /: :v ,j:; . . ... :;; 'V:: : ^.!-v" : ,:; 

3-5 " : ' Figures 36 > 37;:::ahd' .': : v7. : 3 : 8:>":' . f ur t:he r : ' villxist rate: : : : ; : t he i ! ' 

previously^: h^ 400:. As shown: : in :• 

Figure 36 , the latching asseni>ly 4 00 comprises k pin : 
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housing 408 and a support plate 412 . Referring to Fig . 
: s ^l>P^;t ; pl^e^ :: 4:i2 •; ,t^;;;'be; : ; seeured - . tp tjie vlqw^r 

-'Station^ The £in 

housing ^ body 
:^?v\:.:;.:.:!^^ tor releasablY engaging a 

corresponding threaded aperture defined in the support 
plate 412- As shown in Figure 37, the latch pin 401 is 
disposed within a cylindrical bore in th e : pin housing 
408 # The latch P in 401 extends through the housing 408 
10 so that the engaging distal end 407 of the pin extends 

out the other end of the housing 408. Optionally* a pin 
t ravel; guide 4 09 may be util iz edlwith;ihr';-fche t ; h6^Si'figi : |^ 
: to facilitate movement and maintain alignment of the pin 
401 within the housing 408. Figure 38 illustrates a 
15 : . . . : : .^ :3r P^^ ^ 1 ^?^; :L ' v '^Y': ;•: : ;-; ; ; ^ v ; ;1: ;a t: c: hi tig : . -^s s enib 1 y 400 , A 
y;;^-" latch spring 406 is disposed within the housing 408 
between the pin travel guide 409 and end of the housing 
'408. 

The invention has been described with reference to 
20 several preferred embodiments. Obviously, alterations 

and modifications; will occur to others upon a reading 
and understanding of this specification. It is intended 
to include all such modifications and alterations 
insofar as they come within the scope of the appended 
25 claims or the equivalents thereof. Moreover, it will be 

understood that features of a previously described 
preferred embodiment may be utilized in any of the other 
preferred embodiments described herein. 
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I claim: 



1 . A seating unit with a mo vab 1 e ^MeMp\t'&M&&£'<>n. ,v: 
: ;c 

• a lain frame . arranged . f qr ; suppcirt . ,df .a: 
backrest;. 

5 a seat frame for supporting a seat; 

a support track for movably supporting said 
seat frame on said main frame,; said support track 
comprising a first member fixed to said main frame and 
a second member fixed to said seat frame, wherein said 
10 first member cooperates with said second member for 

moving said seat frame from a retracted position to ah 
extended position in relation to said main frame and 
thereby lengthening an effective length of said movable 
seat section, said effective length being the distance 
15 between said backrest and a forward edge of said seat 

frame; and, 

locking means for securing said seat frame in 
relation to said main frame in a plurality of positions 
between said ^retracted position and said extended 

20 \ | pOS i t i Oil , - ■ : : ; : ; : i;:;S;;V'-: : 

2. The unit of claim 1 further comprising: 
a motor for moving said: s^ 

to said main frame, said motor being secured to one of 
said seat frame and said main frame ; and, 
5 a means operated by said motor for coacting 

with the other of. said seat frame and said main frame. 

3. The unit of claim 1 wherein said first member 
of said support track comprises a first slide member 
mounted on said main f ratne along ; one side of said seat 
frame, and Wherein said second member of said support 

5 track comprises a second slide member mounted on said 

seat frame and located parallel to arid adjacent to said 
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first slide member so that said Second: slide member can 
cooperate with said first slide member,. 



; 4 v The unit of ^ 

. sugpprt track comprises a fir^t glide track 

mounted on said main frame, and wherein said second 
member of said support track comprises a second glide 

5 track mounted on said seat frame and located adjacent 

said first glide track so that said second glide track 
can cooperate with said first glide track. 

5. A seating unit with a movable seat section, 
comprising: 

a main frame; 

a backrest secured to said . main frame and 
5 having a forwardly extending upholstered portion; 

a seat frame for supporting an upholstered 

seat; 

a support track for movably supporting said 
SGat frame on said niain frame, said support track 

10 comprising a first member fixed to said main frame and 

a second member fixed to said seat frame, wherein said 
first member cooperates with said second member for 
moving said seat frame from a retracted position to an 
extended position in relation to said main frame; and, 

15 ; wherein said seat frame is oriented at an 

acute angle in relation to a horizontal plane in all 
positions of said seat frame and said seat frame is 
independently movable between ^s 

and said extended position with respect to said 
20 ; backrest. 



6 . The seating unit of claim 5 further comprising 
a means for moving said backrest in relation Up said 
main frame'.' 
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7. A seating unit with a movable seat section, 
ppmprising : : 

• "•"•-•••"^ ; : ;^:rra;nge^';;;;fp^ ;a- 

backrest; 

5 an arm rest secured to each side edge of 

said main frame; 

a seat frame located between said arm 
rests for supporting a seat; 

a support track comprising at least two 
10 elements which are mounted, respectively, on said seat 

frame and said main frame, for slidably supporting said 
seat frame on said main frame, wherein said seat frame 
can: be moved from a retracted position, in which a rear 
edge of said seat frame is located behind a front edge 
15 of said backrest, to an extended position in which said 

seat frame rear edge is located in front of ;said : 
backrest front edge ; and , 

a locking means, mounted on at least one 
of said seat frame and said main ; frame , tor securing. 
20 said seat frame in relation to said main frame in a 

plurality of positions between said retracted position 
and said extended position. 

8, The seating unit of claim 7 further comprising 
a means for moving said backrest in relation; to said 
main frame . 

'9. The seating unit of claim 7 wherein said seat 
frame is oriented at an acute angle in relation to a 
horizontal plane in all positions of said seat frame. 

10. A seating unit with a movable seat section, 
comprising: 

a main frame arranged for support of a 

backrest; 

5 a seat frame for supporting a seat; 
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a support track for movably supporting said 
seat frame on said main frame, said support track 
comprising a first member fixed to said main frame and 
a second member fixed to said seat frame , Wherein: : Said 

A'.P ;f;ir-st, : member c pop erates w i t h said second member for 
moving said seat frame from a retracted position to an 
extended position in relation to said main frame; 

a latching assembly for securing said : seat 
frame in relation to said main frame in a plurality of 

15 : '.: , .. " positions : between said retracted I'-pps^ipTi; '"arid • ; -said 
extended position; and 

a plurality of legs affixed to said seat frame 
and extending downwardly therefrom, wherein said legs 
are movable with said seat frame and provide support 

20 therefor, 

11. The seating unit of claim 10 further 
comprising: 

an actuation assembly for enabling movement 
between said main frame and said seat frame, said 
5 actuation assembly comprising (i) a first actuator 

disposed at a first end of said seating unit, (ii) a 
second actuator disposed at a second end of said seating 
unit, (iii) a first control adapter operaibl'y connected 
to said latching assembly and both said first actuator 

10 and said second actuator, and (iv) a second control 

adapter operably connected to said latching assembly and 
both said first actuator and said second actuator > 
wherein said first control adapter and said second 
control adapter actuate said latching assembly to 

15 release said seat frame relative to said main frame and 
thereby enable movement of said seat frame, ^upon 
actuation of either said first actuator or said second 
./actuator;..;.,. .. . 
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.12:. The : seating, unit of claim 10 wherein; saici 
latching assembly ^ 

st. .ho.u^i^g^s ' ieas : t- :; €>ne - : 

.-; - :: sa3^ said f Iir$t memlet : of saiS support 

5 track, said latch pin housing adapted to retain a 

movable latch pin; 

a latch rail secured to said seat frame, said 
rail defining a plurality of spaced apertures, each said 
aperture sized to engage a latch pin; 
10 a latch pin retained by said latch pin housing 

arid movable between a first position ih which : sa:ld: latch 
. : : ; . pi'n : - ; :': i s : ; . • engage -w i:t ix one; " :qf ; s aid : ;aper tur : de;f i*ied :" ih 
said latch, rail, and a second posit i^ 
latch pin is disengaged from said latch rail; and 
15 . v^}^:^-^ a spring in operable : - engagement with said 
latch pin, wherein upon movement of said latch pin to 
said second position, said spring is compressed and said 
seat frame may be moved relative to said main frame, 

•" - ' : . '".' ■ " 13 A seat ihg unit with a ' movable seat sect ion , 
comprising: 

a main frame arranged for support of a 

backrest; 

5 a seat frame for supporting a seat; 

a support track f or movably supporting said 
seat frame on said main frame, said support track 
comprising a first member fixed to said main frame and 
a second member fixed to said seat frame, wherein said 
10 first member cooperates with said second member for 

moving said seat frame from a retracted position to an 
..:.... i ext ended rposife ipri viri relat ion ; to said; m£ i h f iSame ; : : 

a latching assembly for securing said seat 
frame in relation to said main frame in a plurality of 
15 positions between said retracted position and said 

• extended pp s i t i on ; and 

a caster assembly c omp r i s i ng at 1 e a s t one 
caster wheel affixed to one of said seat frame and said 



09552 , PCT/US97/15409 

^ aitl frSWb^ / aiia a /;^ s - ee * rade def ined on the other of 
said seat frame and : said main.: fra,nie : . 

14 . The seating unit of claim 13 wherein said at 
le ^st one caster wheel is a 

said caster race is defined on a portion of said seat 
f ramed '^p''' .'. \ 



15. The seating unit of claim 13 wherein said at 
least one caster wheel is affixed to said seat frame and 
said: caster race is defined on a portion of said main 
fraitte . ": , 

16. A seating unit with a movable seat section, 
said seating unit having a first end and a second end, 
and comprising: 

a stationary main frame ; 

a seat frame movable with respect to said main 

frame; 

a locking assembly for securing and releasing 
said seat frame relative to said main frame ; and 

C. an actuation assembly for enabling movement 
between said main frame and said seat frame, said 
actuation assembly comprising (i) a first actuator 
disposed at said first end of said seating unit, (ii) a 
second actuator disposed at said second end of said 
seating unit, (iii) a first control adapter operably 
cpnhected to said locking assembly and both s a id ; : fi^s t 
:^ d ^ at ^ r ':: a ^^ .. actuator , and ( i v) a ' second 

^ ont * cl adapter operably cohnected to skid - locking 
assembly ••and /^tefe^^ict; Mrs t actuator and :' : s?M :: >if|& 
actuator, wherein said first control adapter and said 
second control; adapter actuate said locking assembly to 
release said seat frame relative to said main frame and 
thereby enable movement of said seat frame, upon 
actuation of ^ id second 

actuator . 
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• ■ < ..... ... 

17. The ... seating unit : of claim 16 wherein said 
actuation assei^iy further gomprises (y) a first 

plurality of cables for operably connecting said first 
control adapter to said first actuator and said second 
5 actuator, and <vi) a second plurality of cables for 

operably connecting said second control adapter to said 
first actuator and said second actuator, 

18. The seating unit of claim 17 wherein ;Sa:id- : 
first control adapter is disposed proximate said first 
end of said seating unit and said second control adapter 
is disposed proximate said second end of said seating 

5 unit, said first plurality of cables comprising a first 

side direct cable extending between said first actuator 
• ; ahd . ; said f i r s t control a d ap t e r , ; and ; a • first ; side rembte 
cable extending between said first actuator and said 
second control adapter, said second plurality of cables 

0 comprising a second side direct cable extending between 

said second actuator and said second control adapter, 
and a second side remote cable extending between said 
second actuator and said first control adaipter. 

19. The seating unit of claim 16 wherein said 
actuation assembly further comprises (v) a first latch 
cable for operably connecting said first control adapter 
to said locking assembly, and (vi) a second latch caible 

5 for operably connecting said second control adapter to 

said locking assembly. 

20. The seating unit of claim 16 wherein said 
locking assembly is a latching assembly comprising : 

. a pin housing secured to said maih 

. adapted to retain a movable pin; 
5 . a latch rail defining a plurali^ 

apertures, each said aperture sized to engage a pin, 
said -rail secured :---^to^"sai-di::B«a-fe;-'-;"f-r : ame; and 
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a pin. retained by said pin housing and movable 
between a first position ,i.n ; .which ,said...pin.. engages one 
0 pf:^ a;; se&tm: pos it ion \: in: :whi 

pin d^ said rai upo n act ua t ion . of 

said latching assembly by said first control adapter and 
said second control adapter, said pin moves from said 
first position to said seconci position/ th 
15 movement of said seat frame. 
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